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Abstract Plyometrics are exercises that involved the 
enhancement of muscle performance. The objective of this 
study is to evaluate the effects of 6-weeks plyometric 
training on speed and agility performance among 
recreational football players. This study was conducted 
following the pre-post test model of quasi-experimental 
method. Twenty-two recreational football players were 
chosen for this study (aged between 19 to 26 years old) and 
randomly assigned into control (N=11) and intervention 
group (N=11) for six weeks. Subjects in the control group 
did not undergo any plyometric training. In contrast, the 
intervention group performed plyometric training for six 
weeks. All subjects participated in two tests; 1) Sprint test 
of 20 m distance for speed performance and; 2) Agility test 
using Agility T-test for agility performance before (pre) 
and after (post) training. For the intervention group, 
significant improvement in the difference of sprint time 
before and after six weeks of training were discovered (t = 
3.76, p = 0.001) when compared to the control group. The 
agility performance of the intervention group also showed 
a significant difference when compared to the control 
group (t = 2.53, p = 0.01). Therefore, this will help players 
to improve their performance during a football match and 
prevent injury among recreational football players. 
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1. Introduction 


Football is a game that includes high speed runs at full or 
sub-normal speeds, high power projections, quick changes 
in ball direction. Sports coaches often design a training 
regime for sports coaching and performance research that 
covers a range of physiological and mechanical 
requirements. The training regime is, therefore, ready to 
use by athletes and coaches for their everyday sports 
activities. Many team sports (such as football, netball, 
martial arts and baseball) includes intermittent, dynamic 
and ballistic movement. This requires advanced conditions, 
along with high aerobic and intermittent sprinting capacity, 
strong muscles and strength, speed flexibility, speed and 
adaptability. 

Plyometrics are exercises that involve the enhancement 
of muscle performance [1]. Most of the trainings in sports 
involve jumping, hopping, and skipping movements [2]. 
These exercises also facilitate sturdy muscle activities in 
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energetic activities, during which the movement would 
come with a stretch of the muscle instantly by an explosive 
modification of the muscle [3]. 

Most researchers and practitioners share a common view 
that plyometric training is one of the approaches in every 
field often used for athletes, notably those with the 
short-shortening cycle (SSC). These training are designed 
to improve explosiveness and dynamic efficiency [4]. 
Previous studies have shown that through plyometric 
training, jumping and sprinting capabilities and specific 
trajectory activities could be improved [3]. An effective 
technique for boosting the running economy, joint stability 
and the severity of knee injuries was also found [5]. 

Intensive training with high-intensity interval training 
components consisting of stamina, strength, aerobic and 
anaerobic is a need in recreational football games. It can 
use a multifaceted training style, that simultaneously 
stimulates multiple fitness areas. As part of this analysis, 
research studies that can provide evidence-based advice on 
how to manage the best training environment to maintain 
maximum intensity and load for different groups of 
participants are of great interest [6]. 

Speed is defined as the ability to move or to cover a 
distance in a short time. In many sports, sprint performance 
is important. Therefore, the interest of successful athletes 
in learning basic skills in sprinting was high. In order to 
develop a successful and efficient sprint training strategies, 
a lot of training needs to be done, as young athletes need to 
be exceptionally performing in all of their sport’s physical 
aspects (e.g. strength, stamina and exercise techniques). 
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The test requires a single maximum sprint with a reported 
time of over 20 metres. There will be a thorough warm-up, 
including the start of some practice and acceleration [7]. 

The ability to maintain a stable body position and change 
the direction quickly without loss of balance, body control 
or speed is described as agility [8]. Agility components 
were classified as balance, coordination, strength and 
speed. It is important for professional, recreational and 
“tactical” athletes who need the capacity to change sports 
or operate on all plane quickly. Improved agility benefits 
include increased body stability during quick motion, 
increased intramuscular control, and decreased risk of 
injury or re-injury. The Agility T-Test is an agility test for 
athletes that involve going forward, sideways and 
backwards [9]. 

Training for most sports requires completely different 
physical attributes to be stressed regularly, in order to 
maximise sports efficiency during the tournament. 
Short-run plyometric training, such as two sessions, had 
changed the stiffness of muscle-tendon each week for five 
years and has improved the strength, capacity, and SSC 
function of lower limbs in persons [10]. The output of a 
short-term experiment following a 6-week training plan 
could boost players’ capacity, which should be of 
significant concern to coaches, practitioners and scientists. 
Therefore, this study aims to examine the effects of 
plyometric training on speed and agility among 
recreational football players. We hypothesised that 
plyometric training enhance speed and agility performance 
among recreational football players. 
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Figure 1. Theoretical Framework of Plyometric Training 
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2. Methods 


2.1. Study Area and Duration 


This research was conducted to investigate the effect of 
6 weeks plyometric training on speed and agility among 
recreational football players. This study was conducted 
following the pre-post test model of quasi-experimental 
method. This research was conducted for 7 weeks starting 
from recruitment of the participants. 


2.2. Research Design 


An experimental randomised pre-test and post-test 
control group design was used to test the hypothesis in this 
study. This design was selected because it can compare 
information on the subject’s original condition (pre-test) 
with the result of post-test after they were given the 
training. Moreover, this design was chosen as the research 
was designed to see how the independent variable affects 
the dependent variable. The use of a control group in this 
study was allowed post-test result differences to be 
attributed to the treatment difference and no other 
variables. 


2.3. Participants 


The participants that participated in this study consisted 
of twenty-two recreational football players from Kesukeb 
FC with age between 19 — 26 years old (age: 21.55 + 1.57 
years). The participants were randomly assigned into two 
groups; 1) control group (CG) (N=11) and 2) intervention 
group (IG) (N=11). This study was approved by the 
research ethics committee, Universiti Teknologi MARA, 
Shah Alam, Malaysia. The participants selected did not 
exhibit any presence of lower extremity injuries and did not 
have any medical condition. Participants were excluded if 
the history of injury six months ago, reconstructive lower 
extremity surgery in the last twelve months or 
musculoskeletal conditions unresolved. 


2.4. Instrument 


2.4.1. 20-meter Sprint Test 


A self-paced 3-minute warm-up run, participants 
performed two sub-maximum 20-meter (m) sprints from a 
starting line, followed by three maximum timed sprints on 
a flat surface football field. A 2-minutes’ walk recovery 
interspersed each sprint. After completion, each 
participant’s time was recorded to the nearest 0.01s with a 
handheld stopwatch (Casio HS-3V-1R). Altmann and 
Ringhof [11] found the 20m sprint test to be highly reliable 
with interclass reliability coefficient of ICCs>0.75. 
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2.4.2. Agility T-test 


Agility t-test area was used with a scale of 10 meters by 
10 meters. Participants ran forward or moved when the “go” 
order as quickly as possible to the central cone. Then, they 
ran sideway 5 m to the right cone and ran sideway 10 m 
away to the far-left cone to the left and ran sideway back to 
the middle on the right cone. The individual either ran or 
moved backward as soon as possible to reach the finish line. 
The researcher began the stopwatch (Casio HS-3V-1R) and 
stopped when the participant crossed the finishing line 
plane. The time to complete each test is measured in 
seconds. Pauole and Madole [12] found the Agility t-test to 
be highly reliable with intraclass reliability was 0.98. 


2.5. Procedures 


Participants that fulfilled the inclusion criteria for the 
study were approached by the researcher to participate in 
this study. The participants attended a series of training 
sessions for plyometric two times a week for six weeks in 
the intervention group. The control group were free to do 
any activity during six weeks’ time as the team did not have 
any training sessions, thus, it can control to minimize the 
Hawthorne effect among football team players. The 
pre-test data collected on 2™ weeks after recruitment and 
post-test data collected after finish plyometric training on 
the 7” weeks. The plyometric training programme was 
focused on frequency and volume recommended from [13]. 
Plyometric training sessions take about 35 minutes and 
start with regular 10 minutes (min) warm-up, 5 min of a jog, 
5 min of stretching, and 20 min of side jumping (SJ), 
countermovement jump (CMJ) and double-bound leg 
jumping (DBJ) training and five minutes of cooling down. 
SJ was an exercise in which subjects had to jump side to 
side between a cone with feet together while CMJ needed 
subjects to fully bend their knees with arm swing 
backwards followed by one jump as high as possible with 
arm swing forward and upward. DBJ required the subjects 
to jump forward horizontally twice with both feet close 
together. Each exercise was performed with ten repetitions 
for each set. It was decided that every type of jumps were 
performed for four sets with ten repetitions in each set as 
shown in Table 1. This was because a similar intensity for 
six consecutive weeks may cause adaptation of 
neuromuscular function to the training regime. In addition, 
it was noted that in both low and moderate training courses 
a week there was an improvement in 20 m sprint 
performance, jump contact time and maximum strength 
compared to high training frequencies [14]. Rest was given 
3 minutes between each set and 5 minutes between each 
exercise. 30 minutes’ rest was given between testing and 
training. 
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Table 1. Detail Description of 6th Week Plyometric Training 
Weeks Plyometric Exercises Repetitions and Sets 

Side Jump 10x4 

1* week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 

Side Jump 10x4 

2™ week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 

Side Jump 10x4 

3" week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 

Side Jump 10x4 

4" week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 

Side Jump 10x4 

5" week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 

Side Jump 10x4 

6" week Countermovement Jump 10x4 
Double Bound Leg Jump 10x4 


2.6. Statistical Analysis 


In the analysis of the study, the statistic program version 
25.0 of the Statistical Package for social science (SPSS) 
was used. To test whether data were normally distributed, a 
Shapiro-Wilks test was used. Both variables had a p-value 
greater than 0.05, and parametric statistics were therefore 
used for analysis. For comparison of groups, data was 
evaluated using an independent T-test. All results were 
rounded to two decimals. Data with a p<0.05 were set to be 
significant. Therefore, there is a significant difference in 
speed and agility among recreational football players who 
performed plyometric training and null hypothesis can be 
rejected. Participants were measured in kilograms (kg) for 
weight, and in centimeters (cm) for height. The sprint and 
agility test results were measured in seconds (s). Mean, and 
the standard deviation was provided as descriptive results. 


3. Results 


This research aims to investigate the effects of 
plyometric training on speed and agility performance 
among recreationally trained football players. The results 
of the analysis are arranged according to the following 
subtopics, descriptive analysis, comparison between 
control and intervention group, comparison the effect of 
plyometric training on speed between control and 
intervention group and comparison the effect of plyometric 
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training on agility between control and intervention group. 

Table 2 provides detailed statistics for age, height, 
weight, body mass indices, pre-test velocity and pre-test 
strength for the mean and standard deviation for the control 
and intervention group. The results of the independent 
t-tests showed that there was no statistical difference in age, 
height, weight, body mass, pre-test speed and pre-test 
agility before starting the plyometric training program (p > 
0.05) between the two groups, control and intervention 
groups are presented in Table 3. 


Table 2. Mean and Standard Deviation of Participant Characteristic, 
Pre-test Speed and Pre-test Agility for Control and Intervention Group 


Control Group 
(N=11) 


Intervention Group 


Category (N = 22) (N= 1) 


Age 


Height 


Weight 


Body Mass Index 


Pre-test Speed 


Pre-test Agility 


Table 3. Pre-test Speed and Pre-test Agility Data for Control and 
Intervention Groups 


20.0 


Pre-test Speed 


20.0 


Pre-test Agility 


The results analyzed by Paired T-test on effect of 
plyometric training on speed performance show an overall 
significant decrease (p<.001) of 6.12% after plyometric 
training. Table 4 shows that the comparison was 
Statistically significant decrease in speed performance time 
from pre-test (M = 3.92, SD = 0.24) to post-test (M = 3.68, 
SD = 0.86). The mean decrease in speed performance time 
was 0.24 with 95% interval ranging from 0.107 to 0.374. 
There is a significant difference in the effect of plyometric 
training on speed between control and intervention group 
as the value for this comparison was found to be smaller 
than the significant level (p = 0.001 < 0 .05) as shown in 
Table 5. Result showed that the intervention group had 
faster time during the 20m sprint test after plyometric 
training compared to the control group. Therefore, there is 
a significant difference in speed among recreational 
football players who performed plyometric training. 

The results analyzed by Paired T-test on effect of 
plyometric training on agility performance show an overall 
significant decrease (p<.01) of 2.32% after plyometric 
training. Table 4 shows the paired t-test shows that the 
comparison was statistically significant decrease in agility 
performance time from pre-test (M = 12.88, SD = 0.08) to 
post-test (M = 12.58, SD = 0.12). The mean decrease in 
agility performance time was 0.30 with 95% interval 
ranging from 0.054 to 0.551. There is a significant 
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difference in the effect of plyometric training on agility 
between the control and intervention group as the value for 
this comparison was found to be smaller than the 
significant level (p = 0.01 < 0 .05) as shown in Table 5. 
Result showed that the intervention group had faster time 
during the agility t-test after plyometric training compared 
to the control group. Therefore, there is a significant 
difference in agility among recreational football players 
who performed plyometric training. 


Mean Time (secs 


Speed Agility 


Control Group m Intervention Group 


Figure 2. Post-test Mean and Standard Deviation of Speed and Agility 
Performance between Control and Intervention Groups 


Table 4. Effect of Plyometric Training on Speed and Agility of 
Recreational Football Players 
Mean Std. Deviation 
Pre-test 3.92 0.24 
Speed 
Post-test 3.68 0.86 
Pre-test 12.88 0.08 
Agility 
Post-test 12.58 0.12 
Table 5. Paired T-test for Speed and Agility Score in Pre and Post 
Training 
95% Confidence 
Interval 
Mean t p Lower Upper 
Speed 0.24 3.76 0.001 0.107 0.378 
Agility 0.30 2.53 0.01 0.054 0.551 


4. Discussion 


One of the aims of this research was to determine 
whether or not the plyometric training will improve speed 
performance. The findings show that the sprint 
performance of the intervention group has substantially 
increased after six weeks of plyometric training (p = 0.001, 
p < 0.05). Similar results were found in previous work 
carried out by [15] to determine the effect of a 
sprint-specific plyometric intervention system on 
sprint-training intervention. The plyometric group showed 
substantial decreases in time over the sprint results at a 
distance of 10-m and 40-m (p = 0.001). 

Other studies have also shown that plyometric training 
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with a distance of 30 m and 40 m respectively, as reported 
in [16] and [17], influenced the sprinting abilities. During 
the plyometric training, the stretch-shortening cycles are 
related to the improvement of the sprint results. This 
study’s results illustrate the importance of achieving high 
strength rates to boost sprint efficiency in recreational 
football players, with intervention group players showing 
the highest sprint efficiency and control group players 
showing the lowest sprint performance. Importantly, 
plyometric training has also been shown to reduce the 
frequency of football players’ injuries. 

The current research has also consistently demonstrated 
that a variant plyometric frequency training (420 DJs, 840 
DJs and 1680 DJs) could substantially reduce the sprinting 
output over time, as noted in a meta-analysed by [18]. The 
combination of these factors would lead to higher gains 
relative to the effects of each exercise alone. Furthermore, 
a combination of plyometric exercises (i.e., SJ + DBJ, DBJ 
+ CMJ) led to better training outcomes compared to the use 
of one form of exercise. Further gains in sprint 
performance can be caused by training consistency. Sprint 
times can be increased by exercising with more horizontal 
acceleration (e.g., bounding and running). 

The ability to perform full running on short distances is 
considered an important part of running during football 
matches. Leading to better neuromuscular changes (e.g. 
intra and inter muscular coordination), and quick 
movement (based on a short stretch cycle) increases their 
speed of sprinting 

The increase in sprint time among recreational 
footballers after six weeks of plyometric training is most 
likely due to improvement of the drive control and 
stretch-shortening capacity or musculoskeletal rigidity 
because of improved leg explosive strength [19]. 
Plyometric training improves the performance of the sprint, 
especially from 10 m to 40 m [20]. It can also refer to sprint 
performances, which explain the differences. As a result, 
plyometric training has significantly improved the 
performance of football players in the current study. 

The results of this research showed that six weeks of 
plyometric training would improve the agility of 
recreational football players. Results of the analysis 
showed that plyometric training substantially increased 
agility and did not alter the agility of the control group 
substantially. The findings of this study have also 
substantially increased the resilience of the intervention 
group (p<0.05). 

The present research has shown that plyometric 
preparation affects T-test agility and reduces time. Fewer 
research has investigated the effect of plyometric exercise 
on individual endurance, but the results are more robust 
than those from sprint tests. Thomas, French [21] found 
that while the sprint remained unchanged, the agility of the 
semi-professional adolescent footballers significantly 
improved for six weeks of plyometric training (9 percent). 
Miller, Herniman [22] showed an improvement by 5 per 
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cent and 3 percent after six weeks of plyometric training, 
T-agility and Illinois agility test respectively. Such results 
are higher than those observed in other studies. However, 
comparisons are difficult to be made because [22] do not 
address the training status of the participants. Upon 
plyometric preparation, neural adaptation tends to be the 
beneficial effects of agility, primarily to enhance inter 
muscle coordination. 

In a previous study by [2] on the efficacy of plyometric 
exercises for speed, jumping and agility in players, agility 
on both the right and left sides improved substantially after 
training relative to pre-training. The findings of this 
analysis are consistent with previous work that records 
similar agility improvements. In football, simple 
movement patterns require high agility. 

After six weeks of high-intensity plyometric training 
(4-meter by 9-meter shuttle sprint, t-test, and agility review 
Illinois), study by [23] showed a major increase in the 
agility of young men’s basketball players. A plyometric 
Agility T-test by [22] was used to assess agility when 
vertical, lateral, and horizontal plyometric jumps were used 
by [22] and improve agility was suggested. Miller, 
Herniman [22] also found that the agility of an athlete 
could also be improved by six weeks of plyometric training 
(T-test and Illinois strength test). In the same test but 
different study, [25] demonstrated the advantages of a 
short-term plyometric agility training program for young 
basketball players (T-testing and Illinois agility testing), 
demonstrating the need for plyometric training to enhance 
efficiency in activities requiring acceleration, decelerations 
and a change of course. It is also well known that agility 
requires generating muscle factors (such as strength and 
power) to increase the speed of directive change and agility 


seems to have a connection between energy and power [26]. 


Improved power output can be one of the key variables to 
increased agility. Therefore, in football players, both 
plyometric training programs can be used as an important 
form of preparation to preserve or enhance strength during 
the season. 


5. Conclusions 


All exercises and methods of outcomes used in this study 
had been adapted from the previous study and had been 
proved of its reliability and validity for research purposed. 
Plyometric training was carried out at the same time for 
every week for the subjects as the subjects were 
homogenous in terms of the academic schedule. Thus, 
removing bias through training time or regimes. 

The implication to the practical practices, plyometric 
training method must be appropriately incorporated into an 
intensive training program that enhances the essential 
technical skills that are necessary for achieving adequate 
speed and agility performance among players in 
recreational football to develop training adaptations. The 
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finding of this study shows an improvement of 6.12% for 
speed performance and 2.32% for agility performance after 
6 weeks of plyometric training on recreational football 
player. Coaches and physical trainers can plan 6 weeks 
with twice a week training session as in this study protocol. 
These results will benefit coaches and physical trainers in 
the search to refine regular training routines and develop 
players' speed and agility performance before any game or 
football game. 

A generalisation of recreational football players should 
be made to improve the accuracy of the recreational 
football players’ representation. Thus, include more 
volunteers who may result in a better sample and possibly a 
significant difference in speed and agility between the 
intervention group and the control group. Different sports 
code such as hockey, rugby, basketball etc. recommended 
for future study because different sports have different type 
sport specific drills and different physical demands in each 
sport. In future study, it is recommended to use timing gate 
because of the accuracy of start and stop of timing. Timing 
gate also can be set at 10m mark, and 20m mark to 
investigate the acceleration and deceleration phase during 
20m sprint test. Other components such as flexibility and 
explosiveness also can be investigated in future research. 
Flexibility and explosiveness are also important 
components in sports movements to enhance players 
performance. Furthermore, observations are also needed 
with differing intensities and volumes of plyometric 
training to determine their optimum dosage for this form of 
preparation. 

This research indicates that plyometric training is an 
essential component of the recreationally trained football 
players’ training program based on results that support the 
theoretical principles for using these forms of training to 
increase speed and agility performance. Therefore, this will 
help players to improve their performance during a football 
match and prevent injury among recreational football 
players. 
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